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^^PPJ 3 ? TREATMENT FOR DECREASING MORTALITY RESULTING 
^9 M . CO _ NGESTIV J HEART FAILURE 

5 Firtd of >h» f nf ifnT 

The present invention relates to a new method of treatment using 
compounds which are dual non-selective ^adrenoceptor and o i -adrenoceptor 
antagonists, in particular the carbazolyl-(4)-oxypropanolamine compounds of ' .9 - — 

Formula I, preferably carvedilol, for decreasing the mortality of patients suffering 
10 from congestive heart failure (CHF). The invention also relates to a method of 
treatrr ent using compounds which are dual non-selective ^adrenoceptor and o i - 

adren. ceptor antagonists, in particular the carbazolyl-(4)-oxypropanolamine ~ ~f — 

compou nds Formula I, preferably carvedilol. in conjunction with one or more 
other therapeutic agents, said agents being selected from the group consisting of 
15 angiotensin converting enzyme (ACE) inhibitors, diuretics, and digoxin, for 

decreasing the mortality of patients suffering from CHF. • 

Background of th* f nvm ^ m 
Congestive heart failure occurs as a result of impaired pumping capability 
20 of the heart and is associated with abnormal retention of water and sodium. ! 

Traditionally, treatment of chronic mild failure has included limitation of physical 

activity, restriction of salt intake, and the use of a diuretic. If these measures are 

not sufficient, digoxin, which is an agent that increases the force of mycardial 

contraction, is typically added to the treatment regiment Subsequently, angiotensin ^ ♦ ^ 

25 converting enzyme inhibitors, which are compounds that prevent the conversion of 

angiotensin I into the pressor-active angiotensin II, are prescribed for chronic 

treatment of congestive heart failure, in conjunction with a diuretic, digoxin, or 

both. * r— — ar 



Congestive heart failure is a condition that is associated with activation of 
30 both the renin-angiotensin system (RAS) and the sympathetic nervous system 
(SNS). Modulation of the RAS by angiotensin converting enzyme inhibitors has 
been shown to improve the symptoms associated with CHF. Sharpe, D.N., 
Murphy, J., Coxon, R. & Hannan S.F. (1984) Circulation, 70, 271-278. However, 
ACE inhibitors appear to have little effect on the enhanced SNS in CHF. Cohn, 
35 J.N , Johnson, G. & Ziesche. S.. ( 1991 ) N. Engl. J. Med., 325, 293-302 and Francis, 
G.S., Rector. T.S. & Cohn. J.N. ( 1988) Am. Heart J., 1 16. 1464- 1468. Therefore, 
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there is a need for an agent that would be effective in blocking the activation of the 
SNS in CHF patients. 

Also, congestive heart failure is a well-known cardiac disorder which results 
in an annual mortality in excess of 50 percent. Applefeld, M.M., (1986) Am. J. 
Med., 80, Suppl. 2B, 73-77. Therefore, therapeutic agents that would decrease the 
mortality resulting from CHF in patients suffering therefrom are highly desirable. 

Summary nf th* Invention 
The present invention provides a new method of treatment using 
pharmaceutical compounds which are dual non-selective p-adrenoceptor and ap 
adrenoceptor antagonists and, in particular, the carbazolyl-(4)-oxypropanolamine 
compounds of Formula I, alone or in conjunction with one or more other 
therapeutic agents, said agents being selected from the group consisting of ACE 
inhibitors, diuretics, and digoxin, as therapeutics for decreasing mortality resulting 
from congestive heart failure in mammals, particularly humans. In particular, the 
present invention preferably pio^des a method of treatment, alone or in 
conjunction with or* or more other therapeutic agents, said agents being selected 
from the group consisting of ACE inhibitors, diuretics, and digoxin, for the 
compound of Formula I wherein R \ is -H, R2 is -H, R3 is -H, R4 is -H, X is O, Ar 
is phenyl, R5 is ortho -OCH3, and R6 is -H, said compound being better known as 
carvedilol, which is (l-(carbazol-4-yIoxyO-[[2-(o-methoxyphenoxy)ethyl]amino]- 
2-propanol), or a pharmaceutical^ acceptable salt thereof. 

PftT' 1 ^ "^Hption of Ih* Invention 

U.S. Pat No. 4,503,067 discloses carbfTolyl-(4)-oxypropanolamine 
compounds of Formula I: 



R 





6 



OR, R 2 ^ 



(I) 

wherein: 

H 1 is hydrogen, lower alkanoyl of up to 6 carbon atoms or aroyl selected 
from benzoyl and naph'.hoyl; 
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r 2 is hydrogen, lower alkyl of up to 6 carbon atoms or arylalkyl selected 
from benzyl, phei ylethyl and phenylpropyl; 

I? : is hydrogen or lo ver alkyl of up to 6 carbon atoms; 
R4 is hydrogen or lower alkyl of up to 6 carbon atoms, or when X is 
S oxygen, R4 together with can represent -CH2-O-; 

X is a valency bond, -Ci!?., oxygen or sulfur, 

Ar is selected from phenyl, nnphthyl, indanyl and tetrahydronaphthyl; 

R5 and R$ are individually selected from hydrogen, fluorine, chlorine, 
bromine, hydroxyl, lower alkyl of up to 6 carbon atoms, a -CONH2- group, lower 
10 alkoxy of up to 6 carbon atoms, benzyloxy, tower alkylthio of up to 6 carbon 

atoms, lower alkysulphinyl of up to 6 carbon atoms and lower alkylsulphonyi of up 
to 6 carbon atoms; or 

R5 and R$ together represent methylenedioxy; 
and pharmaceutically acceptable salts thereof. 
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This patent further discloses a compound of Formula I, better known as 
carvedilol, which is (l-(carbazol-4-yloxy-3-[[2-(o-methoxyphenoxy)ethyl]amino]- 
2-propanoI), ha, ng the structure shown in Formula II: 

(XH3 

OH H 





20 Formula I compounds, of which carvedilol is exemplary, are novel multiple 

action drugs useful in the treatment of mild to moderate hypertension. Carvedilol is 
known to be both a competitive non-selective ^adrenoceptor antagonist and a 
vasodilator, and is also a calcium channel antagonist at higher concentrations. The 
vasodilatory actions of carvedilol result primarily from a 1 -adrenoceptor blockade, 

25 whereas the (5- adrenoceptor blocking activity of the drug prevents reflex 

tachycardia when used in the treatment of hypertension. These multiple actions of 
carvedilol are responsible for the antihypertensive efficacy of the drug in animals, 
particularly in humans. See Willette, R.N., Sauermelch, C.F. & Ruffolo, R.R., Jr. 
( 1 '/*)) Eur. J Pharmacol.. 176, 237-240; Nichols, A.J., Gellai, M. & Ruffolo, 

30 R k . It (1991) Fundam. Clin. Pharmacol.. 5, 25-38; Ruffolo, R.R., Jr., Gellai, M., 
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Hieble, J.R, Willette, R.N. & Nichols, A.J. (1990) Eur. J. Clin. Pharmacol., 3S, 
S82-S88; Rutfolo. R.R. t Jr., Boyle, D.A., Vcnuti, R.P. A Lukas, M.A. (1991) 
Drugs ofTooay, 27, 465-492; and Yuc, T.-L., Cheng, H., Lysko, PC, Mckenna, 
PJ., Feuerstein, R., Gu, J., Lysko, K.A., Davis, L.L. & Feuerstein, G. (1992) J. 

5 Pharmacol Exp. Titer., 263, 92-98. 

The antihypertensive action of carvedilol is mediated primarily by 
decreasing total peripheral vascular resistance without causing the concomitant 
reflex changes in heart rate commonly associated with other antihypertensive 
agents. Willette, R.N., et al. supra\ Nichols, A.J., et ai. supra; Ruffolo, R.R., Jr., 

10 Gellai, M., Hieble, J.P., Willette, R.N. & Nichols, A.J. (1990) Eur. 7. Clin. 

Pharmacol., 38, S82-S88.. Carvedilol also markedly reduces infarct size in rat, 
canine and porcine models of acute myocardial infarction, Ruffolo. R.R., Jr., et al., 
Drugs of Today, supra, possibly as a consequence of its antioxidant action in 
attenuating oxygen free radical-initiated Uoid peroxidation. Yue, T.L., et ai. 

15 supra. 

Recently, it has been discovered in clinical studies that pharmaceutical 
compounds which are dual non-selective (^adrenoceptor and a \ -adrenoceptor 
antagonists, in particular the compounds of Formula I, preferably carvedilol, alone 
or in conjunction with conventional agents, said agents being ACE inhibitors, 
TO diuretics, and digoxin, are effective therapeutic agents for treating CHF. The use of 
agents, such as carvedilol in treating CHF is surprising, since, in general, B-blockers 
are contraindicated in patients suffering from heart failure, because (J-blockers are 
known to have undesirable cardiodepressive effects. The most surprising 
observation from the studies in which the instant compounds were used to treat 
25 CHF is that said compounds, in particular carvedilol, are able to decrease the 

mortality resulting from CHF in humans by about 67 percent. Furthermore, this 
result is present across all classifications of CHF and both etiologies (eschemic and 
non-eschemic). This result is surprising since two recent mortalitv studies using the 
P-blo kers metoprolol (Waagstein, et ai., (1993) Lancet, 342, 1441-1446) and 
30 bisoprolol (CIBIS investigators and committees, (1994) Circulation, 90, 1765-1773) 
in the treatment of CHF showed no difference in mortality between dmg-treated 
patients and placebo-treated patients. 

According to the method of treatment of the present invention, the desirable 
therapeutic effect of the compounds of Formula I, particularly carvedilol, may be 
35 augmented by using any one of said compounds, or any pharmaceuticaiiy 

acceptable salt of said compounds, in conjunction with ACE inhibitors, diuretics, 
and d»K<>xin, which are effective therapeutic agents for the treatment of CHF. In 
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particular, the preferred ACE inhibitor.* of the present invention are stiwtxd from 
the group consisting of captopril, lisinopril, and enalapril, or any pharmaceutical^ 
acceptable salts thereof and the preferred diuretics of the present invention are 
hydrochlorothiazide or furosemide, or ?ny pharmaceutical^ acceptable salts 
5 thereof. The desirable therapeutic benefits of the jompounds of Formula I, 

particularly carvedilol, are additive with those of such ACE inhibitors, or diuretics, 
or digoxin when administered in combination therewith. Captopril is commercially 
available from E.R. Squibb & Sons, Inc. Lisinopril, enalapnl and hydrochloro- 
thiazide are commercially available from Merck & Co. Furosemide is 
10 commercially available from Hoechst-Roussel Pharmaceuticals, Inc. Digoxin is 
commercially available from Burroughs Wellcome Co. 

Compounds of Formula 1 may be conveniently prepared as described in 
U.S. Pat. No. 4,303,067. Carvedilol is commercially available from SmithKline 
Beecham Corporation and Boehringer Mannheim GmbH (Germany). 
15 Pharmaceutical compositions of the compounds of Formula 1, including 

carvedilol, alone or in combination with ACE inhibitors, or diuretics, or digoxin 
may be administered to patients according to the present invention in any medically 
acceptable manner, preferably orally. For parenteral administration, the 
pharmaceutical composition will be in the form of a sterile injectable liquid stored 
20 in a suitable container such as an ampoule, or in the form of an aqueous or 

nonaqueous liquid suspension. The nature and composition of the pharmaceutical 
carrier, diluent or excipient will, of course, depend on the intended route of 
administration, for example whether by intravenous or intramuscular injection 
Pharmaceutical compositions of the compounds of Formula I for use 
25 according to the present invention may be formulated as solutions or lyophilized 
powders fot parenteral administration. Powders may be reconstituted by addition 
of a suitable diluent or other pharmaceutical^ acceptable can icr prior to use. The 
liquid formulation is generally a buffered, isotonic, aqueous solution. Examples of 
suitable diluents are normal isotonic saline solution, standard 5% dextrose in water 
30 or buffered sodium or ammonium acetate solution. Such formulation is especially 
suitable for parenteral administration, but may also be used for oral administration 
or contained in a metered dose inhaler or nebulizer for insufflation. It may be 
desirable to add excipients such as ethanol, polyvinylpyrrolidone, gelatin, hydroxy 
cellulose, acacia, polyethylene glycol, mannitol, sodium chloride or sodium citrate. 
35 Alternatively, these compounds may be encapsulated, tableted or prepared 

in a emulsion or syrup for oral administration. Pharmaceutical^ acceptable solid or 
liquid carriers may be added to enhance or stabilize the composition, or to facilitate 
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preparation of the composition. Liquid carriers include s^rup. .<anut cil. oliw oil. 
glycerin, saline, ethanol. and wate~. Solid carriers include starch, lactose, calcium 
sulfate dihydrate. terra alba, magnesium stearate cr stearic acid, talc, pectin, acacia, 
agar or gelatin. The carrier may also include a sustained release material such as 
5 glyceryl monostearate or glyceryl distearate. alone or with a wax. The amount of 
solio carrier varies but, preferably, will be between about 20 mg to about 1 g per 
dosage unit The pharmaceutical preparations are made following the conventional 
techniques of pharmacy involving milling, mixing, granulating, and compressing, 
when necessary, for tablet forms; or milling, mixing and filling for hard gelatin 
10 capsule forms. When a liquid carrier is used, the preparation will be in the form of 
a s-Tup, elixir, emulsion or an aqueous or non-aqueous suspension. Such a liquid 
formulation may be administered directly p.o. or filled into ^ soft gelatin capsule. 

Dosing in humans for the treatment of disease according to the present 
invention should not exceed a dosage range of from about 3. 125 to about 50 mg of 
15 the compounds of Formula I. particularly ctrvedilol. preferably given twice daily. 
As one of ordinary skill in the art will readily comprehend, the patient should be 
started on a low dosage regimen of the desired compound of Formula I, particularly 
carvedilol. and monitered for well-known symptoms of intolerance, e.g., fainting, 
to such compound. Once the patient is found to tolerate such compound, the 
20 patient should be brought slowly and incrementally up to the maintenance dose. 
The preferred course of treatment is to start the patient on a dosage regimen of 
either 3.125 or 6.25 mg, preferably given twice daily, for two weeks. The choice of 
initial dosage most appropriate for the particular patient is determined by the 
practitioner using well-known medical principles, including, but not limited to. 
25 body weight. In the event that the patient exhibits medically acceptable tolerance 
of the compound for two weeks, the dosage is doubled at the end of the two weeks 
and the patient is maintained at the new, higher dosage for two more weeks, and 
observed for signs of intolerance. This course is continued until the patient is 
brought to a maintenance dose. The preferred maintenance dose is 25 mg, 
30 preferably given twice daily, for patients having a body weight of up to 85 kg. For 
patients having a body weight of over 85 kg, the maintenance dose is between 
about 25 mg and about 50 mg. preferably given twice daily; preferably about 50 
mg. preferably given twice daily. 

Dosing in humans for the treatment of disease according to the present 
35 invention includes tht combination of compounds of Formula I with conventional 
agents. For example, the usual adult dosage of hydrochlorothiazide is 25- 100 mg 
daily as a single dose or divided dose. The recommended starting dose for enalapril 
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is 2.5 mg administered once or twice daily. The usual therapeutic dosing ran^e for 
enalapril is 5-20 mg daily, given as a single dose or two divided doses. For most 
patients the usual initial daily dosage of captopril is 25 mg tid, with most patients 
having a satisfactory clinical improvement at 50 or 100 mg tid. 
5 It will be appreciated that the actual preferred dosages of the compounds 

being used in the compositions of this invention will vary according to the 
particular composition formulated, the mode of administration, the particular site of 
administration and the host being treated. 

No unacceptable toxicological effects are expected when the compounds of 
10 Formula L including the compound of Formula II, are used according to the present 
invention. 

The example which follows is intended in nc way to limit the scope of this 
invention, but is provided to illustrate how to use the compounds of this invention. 
Many other embodiments will be readily apparent to those skilled in the art. 
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Mortality Stu<K~ in THF Patients 
Summary. To determine if p-adrenergic blockade might inhibit the 
20 deleterious effects of the sympathetic nervous system on survival in heart failure 
(CHF), 1052 patients with CHF were prospectively enrolled into a multicenter trial 
program, in which patients were randomly assigned (double-blind) to 6-12 months' 
treatment with placebo (PBO) or carvedilol (CRV),. After a common screening 
period, patients with class IMV CHF (sec next paragraph for the definitions of the 
25 classification of CHF) and an ejection fraction <; 0.35 were assigned to one of four 
protocols based on performance on a 6-minute walk test. PBO or CRV was added 
to existing therapy with digoxin, diuretics and an ACE inhibitor. All-cause 
mortality was monitored by a prospectively constituted Data and Safety Monitoring 
Board (DSMB). After 25 months of enrollment, the DSMB recommended 

30 termination of the program because of a favorable effect of CRV on survival. By 
intention-to-treat, mortality was 8.2% in the PBO group but only 2.9% in the CRV 
grjup (P=0.0001, Cochran-Mamel-Faensel analysis). This represented a reduction 
in nsk of death by CRV of 67% (95% CI: 42% to 81%). The treatment effect was 
similar in patients with class II and class HI-IV symptoms. Mortality was reduced 

35 in class II patients from 5.9% to 1 .9%, a 68% reduction (95% CI: 20% to 97%) f P 
*O.015,l, and in class 1IMV patients from 1 1.0% to 4.2%, a 67% reduction (95% 
CJ: 30% to 84%), IP ^ 0.004, log-rank). Importantly, the effect of CRV was 
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similar in ischemic heart disease (risk reduced by 67%, P=0003) and in non- 
ischemic dilated cardiomyopathy (risk reduced by 67%. P=0.014>. In conclusion, 
the addition of CRV to conventional therapy is associated wHh a substantial (67%) 
reduction in the mortality of patients with chronic CHF. The treatment effect is 
seen across a broad range of severity and etiology of disease. 

As used herein, by "Class II CHF" is meant patients with cardiac disease 
resulting in slight or moderate limitation of physical activity. They are comfortable 
at rest. Ordinary physical activity results in fatigue, palpitations, dyspnea, or 
anginal pain. By "Class III CHF" is meant patients with cardiac disease resulting in 

► marked limitations of physical activity. They are comfortable at rest. Less than 
ordinary physical activity results in fatigue, palpitations, dyspnea, or anginal pain. 
By "Class IV CHF" is meant patients with cardiac disease resulting in inability to 
carry on any physical activity without discomfort, symptoms or cardiac 
insufficiency, or of the anguial syndrome. By "less than ordinary physical actvity" 

J is tr-ant climbing one flight of stairs, or walking two hundred yards. 

Design of Study. Patients on background therapy with diuretics, \CE 
inhibitors and/or digoxin were stratified on the basis of baseline submaximal 
exercise performance, into one of four trials: 

20 

• study 220, a dose response study in moderate (NYHA II-IV) CHF with 
exercise testing as a primary endpoint 

• study 221. a dose titration study in moderate (NYHA II-IV) CHF with 
exercise testing as a primary endpoint 

25 • study 239. a dose titration study in severe (NYHA III-IV) CHF with quality 
of life as a primary endpoint 

study 240. a dose titration study in mild (NYHA II-II1) CHF with 
progression of CHF as a primary endpoint 

30 Sixty-four centers in the US participated in the trial program. All sites 

conducted protocols 239 and 240, while 33 performed protocol 220 and 31 
performed protocol 221. 

Although each trial had its own individual objectives, the overall program 
35 objective defined prospectively was evaluation of all-cause mortality. Based upon 
a projected enrollment of 1 100 patients, the program had 90% power to detect a 
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4 50% reduction in mortality (two-sided) between carvedilol and plarebo, assuming a 

mortal!:., .ate in the placebo group of 12% over the duration of the trials (a=0.05). 

Randomization was preceded by a screening and challenge period common 
4 5 to the four protocols The purpose of the screening period was to qualify patients 

for study entry, obtain reproducible baseline measurements, and stratify patients 
into the appropriate trial based on submaximai exercise testing. During the 
challenge period, patients received low-dose open-label carvedilol (6.25 mg b.i.d.) 
■ for two weeks. Patients unable to tolerate this dose did not proceed to 

10 randomiration. Patients tolerating low-dose carvedilol were then randomized to 

blinded medication (carvedilol or placebo) with the dose titrated over several weeks 
in the range of 6.25 to 50 mg b.i.d. (or equivalent level of placebo). The 
| maintenance phase of each study ranged from six to 12 months, after which patients 

had the option of receiving open-label carvedilol in an extension study. 

15 

Results. The analysis presented below corresponds to the data set on which 
I the DSMB made the recommendation to terminate the trials. Included in this 

intcnt-to-treat analysis are ail patients enrolled in the US trials as of January 20, 
1995; 624 receiving carvedilol and 356 placebo. An analysis of baseline patient 
20 characteristics (Table 1 ) shows good balance between the randomized groups. 
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Table 1: US Carvedilol Heart Failure Trials - Baseline Characteristics 



Characteristic | 


Placebo 


Carvedilol 




,n=356) 


(n=624) 


Age, mean ± SD (years) 


3V. V I ll./ 


58 8 ± 11.8 


Sex ( % men) 






Etiology (% ischemic) 






Severity of Off 






Class II 


41% 


41% 


Class ni-IV 


40% 


39% 


Unknown 


19% 


20% 


LV ejection fraction, mean ± SD 


0.22 ±0.07 


0.23 ±0.08 


6 Minute walk (m ± SD) 


373 ± 88 


379 ±81 


Blood pressure (mmHg) 


115/73 


115/73 


Heart rate (bpm ± SD) 


85 ±13 


86 ±13 



The overall mortality results for the program are shown in Table 2. All 
5 deaths thai occurred during the intcnt-to-treat period arc included. Treatment with 
carvedilol resulted in a 67% reduction in the risk of all-cause mortality. Analysis of 
mortality by certain baseline characteristics shows this to be a broad effect regardless 
of severity or etiology of CHF. The effect was uniform in patients with mild heart 
failure or moderate to severe heart failure. Similarly, the mortality reduction was 
10 equivalent in patients with ischemic or non ischemic heart failure. 
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Table 2: Evaluation of Mortality in US Carvedilol CHF Studies 



La: 
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• Cochnn-Mantel-Haensel Analysis 

Conclusion. The U.S. Phase HI trials were prospectively designed to 
evaluate the effects of carvedilol on the wellbeing and survival of patients with 
congestive heart failure. Twenty-five months after the program was initiated, the 
independent Data and Safety Monitoring Board recommended that the trials be 
terminated because of a 67% reduction in all-cause mortality. This effect was 
independer* of the underlying severity or etiology of heart failure. 

The foregoing is illustrative of the use of the compounds of this invention. 
This invention, however, is not limited to the precise embodiment described herein, 
but encompasses all modifications within the scope of the claims which follow. 







Placebo 


Risk Reduction 


p value* 












. * _• 

****** 


All Cause Mortality 




29/356 


67% 


<0.0001 






(2.9%) 


(8.2%) 


X ) 






Class II CHF 




11/202 


68% 


0.015 






n 9%) 


(5.9%) 


(20-97) 






class m-rv CHF 


11/263 


17/154 


66% 


0.004 






(4.2%) 


(11.0%) 


(30-84) 






Ischemic Etiology 


10/311 


16/178 


67% 


0.003 






(3.2%) 


(8.9%) 


(32-85) 






Non-Ischemic 


8/313 


13/178 


67% 


0.014 




Etiology 


(2.5%) 


(7.3%) 


(20-86) 
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What is claimed is: 

1. A method of treatment for decreasing mortality resulting from congestive 
heart failure in mammals comprising internally administering to a mammal in need 
thereof an effective amount of a compound which is both a ^adrenoceptor 
antagonist and a a] -adrenoceptor antagonist alone or in conjunction with one or 
more other therapeutic agents, said agents being selected froir the group consisting 
of an angiotensin converting enzyme inhibitor, a diuretic, and digoxin. 

2. A method of treatment according to Claim 1 wherein said mammal is 
human. 

3. A method of treatment according to Claim 1 wherein said compound is 
carvedilol. 

4. A method of treatment according to Claim 3 comprising administering said 
- j carvedilol in a dosage range of from about 3.125 to about 50 mg given twice daily. 

5. A method of treatment according to Claim 4 comprising administering said 
20 carvedilol in a maintenance dose of about 25 mg given twice daily. 

6. A method of treatment according to Claim 4 fcomprising administering said 
carvedilol in a maintenance dose of between about 25 mg and about 50 mg given 
twice daily to patients whose weight exceeds about 85 kg. 

I 25 

7. A method of treatment according to Claim 6 wherein said maintenance dose 
i$ about 50 mg given twice daily in patients whose weight exceeds about 85 kg. 

| g A method of treatment according to claim 3 wherein said ACE inhibitor is 

30 captopril, lisinopril, or enalapril, or any pharmaceutically acceptable salt thereof. 

9. A method of treatment according to claim 3 wherein said diuretic is 
\ hydrochlorothiazide rr furosemide, or any pharmaceutically acceptable salt thereof. 

35 J 0 A method of treatment for decreasing mortality resulting from congestive . 
heart failure in mammals comprising internally administering to a mammal in need 
thereof an effective amount of a compound of Formula 1. 
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(I) 
wherein: 

Rj is hydrogen, lower alkanoyl of up to 6 carbon atoms or axoyl selected 
from benzoyl and naphthoyl; 
5 R 2 is hydrogen, lower alkyl of up to 6 carbon atoms or arylalkyl selected 

from benzyl, phenylethyl and phenylpropyl; 

R3 is hydrogen or lower alkyl of up to 6 carbon atoms; 

R4 is hydrogen or lower alkyl of up to 6 carbon atoms, or when X is 
oxygen, R4 together with R5 can represent -CH2-O-; 
10 X is a valency bond, -CH2, oxygen or sulfur, 

Ar is selected from phenyl, naphthyl, indanyl and tetrahydronaphthyl; 
R 5 and R6 are individually selected from hydrogen, fluorine, chlorine, 
bromine, hydroxyl, lower alkyl of up to 6 carbon atoms, a -CONH2- &°"P> !owcr 
alkoxy of up to 6 carbon atoms, benzyloxy, lower alkylthio of up to 6 carbon 
15 atoms, lower alkysulphinyl of up to 6 carbon atoms and lower alkylsulphonyl of up 
to 6 carbon atoms; or 

or a pharmaceutical^ acceptable salt thereof. 

11. A method of treatment according to Claim 10 wherein said mammal is 
20 human. 

1 2. A method of treatment according to Claim 10 wherein said compound is 
carvedilol. 

25 13. A method of treatment according to Claim 12 comprising administering said 
carvedilol in a dosage range of from about 3.125 to about 50 mg given twice daily. 

14. A method of treatment according to Claim 1 3 comprising administering said 
carvedilol in a maintenance dose of about 25 mg given twice daily. 

30 



-13- 



P50317 



1 5. A method of treatment according to Claim 1 3 comprising administering said 
carvedilol in a maintenance dose of between about 25 mg and about 50 mg given 
twice daily to patients whose weight exceeds about 85 kg. 

16. A method of treatment according to Claim 1 5 wherein said maintenance 
dose is about 50 mg given twice daily in patients whose weight exceeds about 85 
kg- 

17. A method of treatment for decreasing mortality resulting from congestive 
heart failure in mammals comprising internally administering to a mammal in need 
thereof an effective amount of a theraucutic agent selected from the group 
consisting of an ACE inhibitor, a diuretic, and digoxin in conjunction with a 
c o m pound of Formula I: 

.X— Ar 

Rs 

R4 





(I) 
wherein: 

R] is hydrogen, lower alkanoyl of up to 6 carbon atoms or aroyl selected 
from benzoyl and naphthoyl; 

R 2 is hydrogen, lower alkyl of up to 6 carbon atoms or arylalkyl selected 

from benzyl, phenylethyl and phenylpropyl; 

R3 is hydrogen or lower alkyl of up to 6 carbon atoms; 

R4 is hydrogen or lower alkyl of up to 6 carbon atoms, or when X is 
oxygen, R4 together with R5 can represent -CH2-°S 

X is a valency bond, -CH2, oxygen or sulfur, 

Ar is selected from phenyl, naphthyl, indanyl and tetrahydronaphthyl; 

R 5 and R$ are individually selected from hydrogen, fluorine, chlorine, 
bromine, hydroxyl, lower alkyl of up to 6 carbon atoms, a -CONH 2 - group, lower 
alkoxy of up to 6 carbon atoms, benzyloxy, lower alkylthio of up to 6 carbon 
atoms, lower alkysulphinyl of up to 6 carbon atoms and lower alkylsulphonyl of up 
to 6 carbon atoms; or 

or a pharmaceutical^ acceptable salt thereof. 
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18. A method of treatment according to Claim 17 wherein said mammal is 
hu~nan. 

19. A method of treatment according to Claim 1 7 wherein said compouw 1 is 
carve* lilol. 

20. A method of treatment according to Claim 19 comprising administering said 
carvediloi in a dosage range of from about 3. 1 25 to about 50 mg given twice daily. 

21. A method of treatment according to Claim 20 comprising administering said 
carvediloi in a maintenance dose of about 25 mg given twice daily. 

22. A method of treatment according to Claim 20 comprising administering said 
carvediloi in a maintenance dose of between about 25 mg and about 50 mg given 
twice daily to patients whose weight exceeds about 85 kg. 

23. A method of treatment according to Claim 22 wherein said maintenance 
dose is about 50 mg given twice daily in patients whose weight exceeds about 85 

kg- 

24. A method of treatment according to claim 19 wherein said ACE inhibitor is 
capcopriU lisinopril, oi enalapril, or any pharmaceutically acceptable salt thereof. 

25. A method of treatment according to claim 19 wherein said diuretic is 
hydrochlorothiazide or furosemidc, or any pharmaceutically acceptable salt thereof. 
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A method of treatment using a compound of Formula I: 



?3 /*6 





OR, R 2 ^ 



(I) 

wherein: 

VL\ is hydrogen, lower alkanoyl of up to 6 carbon atoms or aroyl selected 

from benzoyl and naphthoyl; 

R 2 is hydrogen, lower alkyl of up to 6 carbon atoms or arylalkyl selected 
from benzyl, phenylethyl and phenylpropyl; 

R3 is hydrogen or lower alkyl of up to 6 carbon atoms; 

R4 is hydrogen or lower alkyl of up to 6 carbon atoms, or when X is 
oxygen, R4 together with R5 can represent -CH2-°% 

X is a valency bond, -CH* oxygen or sulfur, 

Ar is selected from phenyl, naphthyl, indanyl and tetrahydronaphthyl; 

R5 and R£ are individually selected from hydrogen, fluorine, chlorine, 
bromine, hydroxyl, lower alkyl of up to 6 carbon atoms, a CONH 2 - group, lower 
alkoxy of up to 6 carbon atoms, benzyloxy, lower alkylthio of up to 6 carbon 
atoms, lower alkysulphinyi of up to 6 carbon atoms and lower alkylsulphonyl of up 
to 6 carbon atoms; or 

R5 and R$ together represent methylenedioxy; 
or a pharmaceutical^ acceptable salt thereof, alone or in conjunction with one or 
more other therapeutic agents, said agents being selected from the group consisting 
of ACE inhibitors, diuretics, and digoxin for decreasing mortality resulting from 
congestive heart failure (CHF) in mammals, particularly humans. 
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5 Verwendung von Carvedilol zur Verminderung der Mortalitat 
bei Patienten mit eingeschrankter myocardialer Funktion 



Carvedilol (chem. Name: 1-(4-Carbazolyloxy)-3-[2-(2-methoxyphenoxy)-ethyl- 
10 amino]-2-propanol) ist Gegenstand des europaischen Patentes Nr. 0 004 920 
und wird als Arzneimittel zur Behandlung der Hypertonie und Angina Pectoris 
beschrieben. Die pharmakologische Wirkung ist auf eine p-rezeptorenblockie- 
rende Aktivitat mit vasolilatierenden Eigenschaften zuruckzufuhren. Die Sub- 
stanz ist zwischenzeitlich unter der Bezeichnung Dilatrend® in Deutschland 
15 auf dem Markt (vgl. Rote Liste 1994). Als Indikation ist die Behandlung der 
essentiellen Hypertonie angegeben in einer Dosierung von 25 mg Carvedilol 
pro Tag, beginnend mit 12,5 mg an den ersten beiden Tagen. 

Obwohl p-Rezeptorenblocker generell bei herzinsuffizienten Patienten kontra- 
20 indiziert sind, gibt es Hinweise dafur, da(5 einzelne Patienten von einer Be- 
handlung mit p-Rezeptorenblockem profitieren (z. B. durch Erhohung der 
Ejektions-Fraktion). 

Zwei Mortalitatsuntersuchungen mit den p-Blockern Metoprolol und mit Biso- 
25 prolol haben folgendes ergeben: In der Studie mit Metoprolol (Waagstein et al. 
1993) wurden nur Patienten mit eingeschrankter myocardialer Funktion auf der 
Grundlage nicht-ischamischer Herzerkrankungen eingeschlossen. Es wurden 
keine signifikanten Unterschiede in der Mortalitat im Vergleich zu einer Place- 
bo-Gruppe gefunden. In der Bisoprolol-Studie (CIBIS investigators, 1994) wur- 
30 den auch Patienten mit eingeschrankter myocardialer Funktion auf der Grund- 
lage ischamischer Herzerkrankungen (z. B. nach Myocard-lnfarkt) eingeschlos- 
sen. In dieser Studie ergab sich ebenfalls im Gesamtkollektiv kein signifikanter 
Unterschied in der Mortalitat zwischen Bisoprolol- und Placebo-Behandlung. 

35 Die Senkung des Mortalitatsrisikos in solchen Patientenkollektiven ist ein 

medizinischer Behandlungszweck, weil es - unabhangig von den p-Blockern - 
mehrere andere Medikamente gibt, die eine voriibergehende Verbesserung 
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cler Befindlichkeit der Patienten bewirken, aber das Mortalitatsrisiko sogar 
eher erhohen (z. B. Phosphodiesterase-Hemmer wie Milrinon, milde p-Sympa- 
tho-mimetica wie Xamoterol Oder Flosequinan). 

5 Uberraschenderweise wurde nun in mehreren Studien mit Carvedilol bei Pati- 
enten mit eingeschrankter myocardialer Funktion gefunden, dali die Mortali- 
tatsrate deutlich gesenkt wird (im Mittel um 60 % gegenuber einer Placebo- 
Behandlung). 

10 Die Studien wurden folgendermaflen durchgefuhrt: 

Alle Patienten waren mit den z. Zt. in der Therapie zur Behandlung einer 
eingeschrankten myocardialen Funktion etablierten Medikamenten vorbehan- 
delt (Digitalis-Glykoside + Diuretica + ACE-Hemmer). Trotz dieser intensiven 

15 Therapie war der Therapieerfolg unzureichend. In dem doppelblinden Studien- 
design erhielten die Patienten zusatzlich Carvedilol oder ein Placebo. Alle Pa- 
tienten wurden uber einen Zeitraum von ca. 6 Monaten behandelt. Im Gegen- 
satz zu den Dosen bei der Behandlung der Hypertonie wurden die Patienten 
mit Eingangsdosen von 3,125 mg oder 6,25 mg Carvedilol pro Tag uber 14 

20 Tage behandelt. Danach waren Dosissteigerungen jeweils im Abstand von 
14 Tagen moglich bis zu einer Maximal-Dosis von 2 x 25 mg Carvedilol/Tag. 

Die nachfolgende Tabelle zeigt die Mortalitatsraten in vier reprasentativen 
Studien. Aus den Daten kann eine uberraschende Verminderung des Mortali- 
25 tatsrisikos abgeleitet werden. 
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Mortality 
Patient 
(und i 


sraten in 
enzahl 
n %) 




Studie 
Nr. 


Subgruppe; 
Grund fiir 
eingeschr^nkte 
myocardiale 
Funktion 


Carvedilol 


Placebo 


Verminderung 
des 

Mortalitatsrisikos 
durch Carvedilol 
in % 


220 


ischamisch 
nicht ischamisch 


5/133(3,8) 
3/127 (2,4) 


7/44 (15,9) 
5/40 (12,5) 


79 
83 


221 


ischamisch 
nicht ischamisch 


3/65 (4,6) 
2/64 (3,1) 


6/73 (8,2) 
4/66 (6,1) 


46 

50 


240 


ischamisch 
nicht ischamisch 


1/71 (1,4) 
0/86 (0) 


2/36 (5,6) 
3/43 (7,0) 


76 


223 


ischamisch 


9/207 (4,3) 


17/208 
(8,2) 


49 



Uberraschend war ferner, dafi die Mortalitatsrate bei Patienten mit einge- 
schrankter myocardialer Funktion auf der Grundlage ischamischer Herzerkran- 
5 kungen im gleichen Umfang zu beobachten war wie die auf der Grundlage ei- 
ner nicht ischamischen Herzerkrankung. AuSerdem ist anzumerken, daft die 
Senkung der Mortalitatsrate hoher ist als die in den bisherigen mit ACE-Hem- 
mern durchgefuhrten Studien (Anmerkung: In der CONSENSUS-Studie waren 
nur Patienten mit schwerer Herzinsuffizienz eingeschlossen). 

o 

Zum Vergleich des mortalitatsmindernden Effektes bei Patienten mit einge- 
schrankter myocardialer Funktion wird auf die nachfolgenden verschiedenen 
Studien hingewiesen: 



Studie 


Prufmedikation 


Reduktion des 
Mortalitatsrisikos 


CONSENSUS 


Enaiapril 


40 % 


SAVE 


Captopril 


19% 


SOLVO (TREATM) 


Enaiapril 


16 % 


SOLVO (PREVENT) 


Enaiapril 


8 % 


CIBIS 


Bisoprolol 


23 % 


MDC 


Metoprolol 


+ 15 % (ErhOhung!) 


220, 221 , 240, 223 


Carvedilol 


60% 



Von besonderer Bedeutung ist, daft der Nutzen von Carvedilol zusatzlich zu 
den der ACE-Hemmer eintritt, da alle Patienten in den Carvedilol-Studien mit 
ACE-Hemmern wahrend der gesamten Studiendauer behandelt waren. 
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Patentansprtiche 

Verwendung von Carvedilol zur Verminderung der Mortalitat bei Patien- 
ten mit eingeschrankter myocardialer Funktion. 

Verwendung von Carvedilol gemalX Anspruch 1 in einer Dosierung, be- 
ginnend mit 3,125 - 6,25 mg Carvedilol pro Tag uber einen Zeitraum von 
7-28 Tagen. 



Zusammenfassunq 



Verwendung von Carvedilol zur Verminderung der Mortalitat bei Patienten mit 
eingeschrankter myocardialer Funktion. 
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